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Ideal Array: The Vision AIII SS? 


¢ Huge transmit power available 
¢ Enormous bandwidth 
¢ Near-unity power added efficiency 


¢ Scalable 

¢ Reconfigurable 

¢ Embedded thermal 
management 

¢ Negligible mass 


¢ Wafer-thin 
* Dirt cheap Beamsteering 


a ¢ Precise phase & amplitude control 
ZA of each element 
N2 : 
—| t kK ¢ Near-instantaneous speed 


¢ Suppressed sidebands 


¢ Near-zero noise figure 
¢ Enormous dynamic range 
¢ Minimal power dissipation 


All we need now Is a bit of technology... 
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Compact, robust, intelligent sensor and communications systems 
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For many applications, the ideal array is a millimeter-wave array 
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DARPA The High Frequency Array 
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3D is only way to cram functionality into increasingly smaller pitch 
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Ideal circuit Components 
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Electrical Vias NE Power Amplifier 


_ «— Antenna layer 


Active layer 


oe a + “Interposer” layer 
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Active layer 


<Baseplate layer 


Low Noise Amplifier 


Thermal Vias 
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The High Frequency 


Integrated Circuit 


35nm gate InP HEMT transistor 
with record Gm = 2300mS/mm 


ish Sie LA ae ALAR ick AAEM 
ELAN RAD ermr ene PEPE MRT 
GaNeHiS 


S-MMIC process 
development 


347 GHz Integrated Circuit: 
World’s First “s-MMIC” 


THz frequency integrated circuits are becoming a reality 
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The ideal array demands the ideal power amplifier transistor material! 
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. Small Devices 


Large Devices 


For large GaN devices, we are still a long way from the material limit 
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The ideal PA demands a new focus on thermal management 
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¢44GHz 
¢8 channels 
¢ All beamforming 


functions 
—RF amplifiers 
—4-bit phase shifters 
— Amplitude controllers 
—Summing network 
— Power control 
—Latches for phase state 
— Address decoders 
age — Digital-to-analog converters 


ea el 
e Pg we co eae 
obser poe eam Sse he Sa) 


ERASE has se 
i Soe SES 
& 
ea 
ea 


ESTES 3 
Ls 


HEE MEM 
WLU AE 


s 
been ¢ 


— 2.2x2.4mm << 


sm. TELEDYNE 
SCIENTIFIC COMPANY 


A Teledyne Technologies Conmany 


UCSD-—= 


Approved for Public Release, Distribution Unlimited 


Approved for Public Release, Distribution Unlimited 


im 100mm 10mm imm 100m 10um 1pm 100nm 10nm 


Array Cell-level Block-level Transistor-level Sub-transistor 
Integration Integration Integration Integration 
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Integration occurring on all length scales 
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